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SEMICONDUCTOR PACKAGE STRUCTURE 
HAVING ENHANCED THERMAL 
DISSIPATION CHARACTERISTICS 

BACKGROUND OF THE INVENTION 

[0001] The present invention relates in general to semicon 
ductor device packaging and, more particularly, to semicon 
ductor components housed in packages having improved heat 
transfer characteristics. 

[0002] There is a continuing demand for electronic systems 
With a higher functionality and smaller physical siZe. With 
this demand, there are several challenges that face electronic 
component designers and manufacturers. Such challenges 
include the management of heat generated by poWer semi 
conductor devices, Which are typically arranged closely 
together or next to sensitive logic circuits on electronic circuit 
boards. 

[0003] In current con?gurations, plastic encapsulated 
devices are commonly used. One problem With plastic pack 
ages is that the thermal conductivity out of a package is often 
limited by the plastic molding material. As a result, the maj or 
ity of the heat generated by the semiconductor device is 
transferred through the loWer part of the package next to the 
printed circuit board. Because the printed circuit boards are 
becoming more densely populated, the boards cannot prop 
erly dissipate or handle large amounts of heat. When this 
happens, the boards can Warp, Which can cause damage to 
both the board and the components on the board. In addition, 
the heat itself can damage other components on the printed 
circuit board or the materials that make up the board. 

[0004] In vieW of this problem, the semiconductor industry 
is migrating to packages that have the capability of transfer 
ring heat out through the top of the package instead of through 
the printed circuit boards. HoWever, current designs have 
several disadvantages including exposed or non-passivated 
semiconductor devices and non-standard manufacturing 
techniques. These disadvantages affect reliability and 
increase manufacturing costs and cycle time. Additionally, 
such designs typically place the device in major current car 
rying electrode doWn orientation (e.g., “source-down”) so 
that heat continues to be transferred through the printed cir 
cuit boards, Which is an inef?cient mode of heat transfer. 
[0005] Accordingly, a need exists for semiconductor pack 
ages that have enhanced thermal dissipation characteristics 
Without detrimentally impacting device reliability, manufac 
turing cycle time, and cost. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0006] FIG. 1 illustrates an enlarged cross-sectional vieW 
of a package structure according to an embodiment of the 
present invention; 
[0007] FIG. 2 illustrates an enlarged cross-sectional vieW 
of a package structure according to a second embodiment of 
the present invention; 
[0008] FIG. 3 illustrates an enlarged cross-sectional vieW 
of a package structure according to a third embodiment of the 
present invention; 
[0009] FIGS. 4-7 illustrate vieWs of alternative heat 
spreader structures for use With the present invention; 
[0010] FIGS. 8a-b illustrate vieWs of further heat spreader 
structures for use With the present invention; 
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[0011] FIG. 9 illustrates an enlarged cross-sectional vieW 
of a package structure according to a fourth embodiment of 
the present invention; 
[0012] FIG. 10 illustrates an enlarged cross-sectional vieW 
of a package structure according to a ?fth embodiment of the 
present invention; 
[0013] FIG. 11 illustrates an enlarged cross-sectional vieW 
of a package structure according to a another embodiment of 
the present invention; 
[0014] FIG. 12 illustrates an enlarged cross-sectional vieW 
of a package structure according to a further embodiment of 
the present invention; 
[0015] FIG. 13 illustrates an enlarged cross-sectional vieW 
of a package structure according to a still further embodiment 
of the present invention; and 
[0016] FIGS. 14a-d illustrate partial top vieWs of portions 
of alternative heat spreaders in accordance With the present 
invention. 

DETAILED DESCRIPTION OF THE DRAWINGS 

[0017] For ease of understanding, elements in the draWing 
?gures are not necessarily draWn to scale, and like element 
numbers are used Where appropriate throughout the various 
?gures. Although the invention is described using a leadless 
package embodiments, those skilled in the art Will recogniZe 
that the present invention is applicable to other types of pack 
ages as Well, particularly those Where enhanced heat transfer 
characteristics are important. 
[0018] FIG. 1 shoWs an enlarged cross-sectional vieW of a 
packaged semiconductor structure, leadless package, lead 
less packaged device or package 10 having enhanced thermal 
dissipation or heat transfer characteristics in accordance With 
the present invention. Packaged device 10 includes a conduc 
tive substrate or lead frame 11, Which includes a ?ag, plate, or 
die attach portion 13 and a lead, terminal, connection, or pad 
portion 14. Lead frame 11 comprises, for example, copper, a 
copper alloy (e.g., TOMAC 4, TAMAC 5, ZZFROFC, or 
CDA194), a copper plated iron/nickel alloy (e.g., copper 
plated Alloy 42), plated aluminum, plated plastic, or the like. 
Plated materials include copper, silver, multi-layer plating 
such nickel-palladium and gold. Flag portion 13 and pad 
portion 14 are used to connect or couple to bonding pads on a 
next level of assembly such as a printed circuit board. 
[0019] Package 10 further includes an electronic chip or 
semiconductor device 17, Which is attached to ?ag 13 using a 
die attach layer 19. Semiconductor device 17 comprises, for 
example, a poWer MOSFET device, a bipolar transistor, an 
insulated gate bipolar transistor, a thyristor, a diode, an analog 
or digital integrated circuit, a sensor, a passive component, or 
other electronic device. In an exemplary embodiment, semi 
conductor device 17 comprises a poWer MOSFET device 
including a source, an up-source, or major current carrying 
electrode or terminal 21, a drain, doWn-drain, or current car 
rying electrode or terminal 23, and a gate or control electrode 
(not shoWn). Source electrode 21 comprises, for example, a 
solderable top metal, aluminum, an aluminum alloy, or the 
like. Drain electrode 23 typically comprises a solderable 
metal layer or layers such as TiNiAg, CrNiAu, or the like. In 
accordance With the present invention, semiconductor chip 
17 is in a major current carrying electrode or source electrode 
“up” or up-source con?guration. That is, the major heat gen 
erating electrode (e.g., electrode 21) of semiconductor chip 
17 is oriented aWay from or opposite from the side of package 
10 that Will be attached to the next level assembly. This 
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orientation promotes heat transfer out of top surface 28 of 
package 10, instead of through the next level of assembly or 
through the chip itself. 
[0020] A conductive attachment structure or conductive 
clip or strap 31 is coupled to source electrodes 21 and pad 
portion 14 to provide an electrical path betWeen semiconduc 
tor chip 17 and pad portion 14. Conductive clip 31 is attached 
to electrodes 21 using, for example, an attachment layer 24. 
Suitable materials for attachment layer 24 include solder, or 
high conductivity epoxy materials, such as a CEL9750 HFLO 
(AL3) or a CEL9210 HFLO(AL2) epoxy available from Hita 
chi Chemical, or an EMF 760a epoxy available from Sumi 
tomo Plastics America. Similar materials are used, for 
example, to further attach conductive clip 31 to pad portion 
14. 

[0021] A heat spreader device, a thermal dissipation struc 
ture or thermally conductive device or clip or strap 32 is 
integrated, formed With, attached, or coupled (directly or 
indirectly) to conductive clip 31. In an exemplary embodi 
ment, heat spreader 32 is attached to conductive clip 31 using 
an attachment layer 34. In an exemplary embodiment, heat 
spreader 32 comprises a bridge-like shape. Clip 31 and heat 
spreader device 32 comprise, for example, rigid copper or a 
copper alloy and may be optionally plated With silver for 
either solder attachment or conductive epoxy attachment. 
Alternatively, heat spreader device 32 comprises a ?exible or 
compliant material as described beloW. Suitable materials for 
attachment layer 34 include solder, or high conductivity 
epoxy materials, such as a CEL9750 HFLO(AL3) or a 
CEL9210 HFLO(AL2) epoxy available from Hitachi Chemi 
cal, or an EMF 760a epoxy available from Sumitomo Plastics 
America. Clip 31 is attached to pad portion 14 using a solder, 
conductive epoxy, or the like. 

[0022] In accordance With the present invention, clip 31 is 
designed to have a maximum surface area to attach to elec 
trode 21, Which reduces the electrical resistance of package 
10. Integrated heat spreader structure 32 is used, among other 
things, to enhance the transfer of heat that major current 
carrying electrode 21 generates out the top of package 10. 
This loWers thermal resistance and improves the overall per 
formance and reliability of package 10. 
[0023] An encapsulating or passivating layer 29 is formed 
over lead frame 11, at least a portion of semiconductor chip 
17, at least a portion of attachment structure 31, and at least a 
portion of heat spreader structure 32 using a single cavity or 
overmolding process. In the embodiment shoWn in FIG. 1, a 
portion 322 of heat spreader structure 32 is optionally 
exposed or not covered by encapsulating layer 29 to further 
improve thermal dissipation. Alternatively and as shoWn in 
FIG. 9, encapsulating layer 29 covers heat spreader structure 
32. In a further embodiment, an optional thermally conduc 
tive but electrically insulative layer 280 (e. g., thermal grease 
or the like) is formed over the top surface 28 of package 10. 
Layer 280 is shoWn as a partial layer in FIG. 1 because it is 
optional. It is understood that When used, layer 280 preferably 
covers the entire top surface 28. 

[0024] In a preferred method for forming package 10 and 
after attachment structure 31 and heat spreader structure 32 
are attached, formed or integrated, the assembly is placed in a 
molding apparatus so that portions 322 contact or adjoin a 
surface of the mold cavity. The surface of the mold cavity acts 
as a mask to prevent encapsulating material 29 from covering 
portions 322 of heat spreader structure 32. It is understood 
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that this method is suitable for forming the other package 
embodiments having exposed heater spreader portions 
described herein. 
[0025] In an exemplary embodiment, encapsulating layer 
29 comprises a high thermal conductivity mold compound. 
Preferably, encapsulating layer 29 comprises a mold com 
pound having a thermal conductivity greater than about 3.0 
Watts/ MK. Suitable high conductivity mold compounds are 
available from Sumitomo Plastics America of Santa Clara, 
Calif. (e.g., EME A700 series) and Hitachi Chemical of Santa 
Clara, Calif. (e.g., a CEL 9000 series mold compound). 
[0026] Attachment structure 31 and heat spreader structure 
32 are shoWn With one or more optional mold lock features or 
notches 39, Which are used to provide better adhesion 
betWeen encapsulating layer 29, attachment structure 3 1, and/ 
or heat spreader structure 32. More or feWer notches 39 may 
be used. It is understood that notches 39 are optionally incor 
porated With any of the attachment/heat spreader structures 
described herein. 
[0027] FIG. 2 shoWs an enlarged cross-sectional vieW of a 
packaged semiconductor structure, leadless package, lead 
less packaged device, or package 20 according to a second 
embodiment of the present invention. Package 20 does not 
include lead frame 11, but instead electrode or terminal 23 of 
semiconductor chip 17 is exposed to directly couple to a next 
level of assembly. By eliminating lead frame 11, a thinner 
package pro?le is achieved. An attachment structure or con 
ductive clip 310 is attached to source electrode 21 using 
attachment layer 24, and a distal end 311 of conductive clip 
310 is shaped to also couple to a next level of assembly. In this 
embodiment, the heat spreader comprises a ribbon bond 
structure 320. 

[0028] Ribbon bond structure 320 refers to a ?exible rect 
angular shaped conductor having a Width greater than its 
thickness. Suitable materials for ribbon bond structure 320 
include gold, aluminum, silver, palladium, copper, or the like. 
Attachment of ribbon bond 320 to attachment structure 310 is 
achieved using, for example, Wedge bonding. In one embodi 
ment, ribbon bond structure 320 is formed having a thickness 
of about tWenty ?ve microns and a Width of about seventy ?ve 
microns. Alternatively, ribbon bond structure 320 is typically 
formed to a thickness of about six microns to ?fty microns 
and a Width of about ?fty microns to ?fteen hundred microns 
Wide. In the embodiment shoWn, portion(s) 321 of ribbon 
bond structure 320 are exposed or not covered by encapsu 
lating layer 29 to further enhance thermal dissipation. In an 
alternative embodiment, encapsulating layer 29 covers rib 
bon bond structure 320, but the distance betWeen portions 321 
and surface 28 are minimized to minimize thermal resistance. 

[0029] FIG. 3 shoWs an enlarged cross-sectional vieW of a 
packaged semiconductor structure, leadless package, lead 
less packaged device, or package 30 according to a third 
embodiment of the present invention. Package 3 0 is similar to 
package 10 except that in package 30 a compliant or ?exible 
heat spreader structure 323. Heat spreader structure 323 com 
prises copper or a copper alloy and may be optionally plated 
With silver for either solder attachment or conductive epoxy 
attachment. 
[0030] Heat spreader structure 323 is “u” or horseshoe 
shaped, and is spring-like, resilient or accommodating in 
structure so that it stays expanded or contracts under a com 
pressive force to ensure a portion 324 is exposed after mold 
ing. For example, if ?ag 13, semiconductor chip 17, and/or 
clip 31 are on the loWer end of the thickness tolerances, heat 
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spreader structure 323 stays expanded to contact the mold 
surface during molding. If ?ag 13, semiconductor chip 17, 
and/ or clip are on the upper end of the thickness tolerances, 
heat spreader structure 323 compresses during molding to 
accommodate for the thicker pro?le. 
[0031] FIGS. 4, 5 and 6 shoW alternative embodiments for 
compliant or accommodating heat spreader structures. For 
example, FIG. 4 shoWs a side vieW of a compliant elliptical or 
oval shaped heat spreader or clip 423, and FIG. 5 shoWs a 
compliant spring-like circular, spring, coil-like or helical heat 
spreader structure 523. FIG. 6 shoWs a compliant sponge-like 
or scouring pad-like mesh or random matrix or mesh of ther 
mally conductive material 623. In an exemplary embodiment, 
mesh 623 comprises a metal mesh (e.g., copper or the like). In 
an alternative embodiment, mesh 623 is placed betWeen the 
attachment structures and other heat spreader structures 
described herein to provide further enhanced thermal dissi 
pation. For example, mesh 623 is added betWeen clip 131 and 
heat spreader 32 shoWn in FIG. 9 to provide a second heat 
spreader structure. Mesh 623 is shoWn in part in FIG. 9 
because it is optional. It is understood that mesh 623 may 
alternatively substantially ?ll or partially ?ll the space 
betWeen the attachment structure and the other heat spreader. 
[0032] FIG. 7 shoWs a side vieW of a heat spreader structure 
723 including one or more ?n portions 724, Which is suitable 
for the embodiments disclosed herein. 
[0033] FIGS. 8a and 8b shoW side vieWs of Wire bond 
structures suitable for bonding to the clips shoWn herein (e.g., 
clip 31) to provide further heat spreader structures. FIG. 8a 
shoWs a ball bond structure 823, Which is formed on the 
attachment structure using conventional ball bonding tech 
niques. FIG. 8b shoWs a Wedge or stitch bond structure 825, 
Which is formed on the attachment structure using conven 
tional Wedge bonding techniques. Heat spreaders 823 and 825 
comprise for example, aluminum or the like. 
[0034] FIG. 9 shoWs an enlarged cross-sectional vieW of a 
packaged semiconductor structure, leadless package, lead 
less packaged device, or package 40 according to a fourth 
embodiment of the present invention. Package 40 is similar to 
package 10 except that in package 40, an encapsulating layer 
29 covers heat spreader structure 32 so that no portions of heat 
spreader structure 32 are exposed. Preferably, distance 86 
betWeen heat spreader 32 and top surface 28 is minimiZed to 
minimiZe thermal resistance. In an exemplary embodiment, 
distance 86 is less than about 0.13 millimeters (mm). Also, 
package 40 includes a ?at or substantially planar attachment 
structure or clip 131, Which is coupled on one end to electrode 
21 of semiconductor chip 17, and coupled to a pad portion 
141 on the other end. Additionally, in package 40, terminal 23 
of semiconductor chip 17 is exposed as shoWn for attachment 
to a next level of assembly. As described above, package 40 is 
shoWn in With optional mesh 623, Which functions as a second 
or additional heat spreader. 

[0035] FIG. 10 shoWs an enlarged cross-sectional vieW of a 
packaged semiconductor structure, leadless package, lead 
less packaged device, or package 50 according to a ?fth 
embodiment of the present invention. Package 50 is similar to 
package 10 except that in package 50 the heat spreader struc 
ture comprises a plurality of conductive sphere like shapes or 
balls 326. In an exemplary embodiment, balls 326 are metal 
sphere shapes comprising copper, solder, gold, aluminum, 
metal coated ceramics, metal coated plastic, or the like, and 
are attached using for example, a solder or epoxy. Alterna 
tively, sphere like shapes 328 are formed on clip 31 using a 
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clipped Wire bond approach and comprise aluminum or the 
like. Preferably, portions 327 or 329 of balls 326 or 328 are 
exposed through encapsulating layer 29 as shoWn to further 
enhance thermal dissipation. 
[0036] Alternatively, encapsulating layer 29 covers balls 
326 With balls 326 remaining in proximity to the surface of 
package 50 to minimiZe thermal resistance. 
[0037] FIG. 11 shoWs an enlarged cross-sectional vieW of a 
packaged semiconductor structure, leadless package, lead 
less packaged device, or package 60 according to another 
embodiment of the present invention. Package 60 is similar to 
package 10 except that package 60 further includes a second 
semiconductor chip or component 117. Second component 
117 is the same as or different than semiconductor chip 17. In 
an exemplary embodiment When semiconductor chip 17 
comprises a poWer MOSFET, second component 117 com 
prises a Schottky diode having a termination or electrode 123 
coupled to clip 31. For example, termination 123 is coupled to 
clip 31 using an attachment layer 119. Termination 123 is 
electrically coupled to clip 31, or may be isolated from clip 31 
With electrical contact to termination 123 achieved using a 
laminate structure (e.g., a conductive layer separated from 
clip 31 by an insulating layer). Another termination or elec 
trode 121 is coupled to another pad portion (not shoWn) of 
package 60 using a second attachment structure or clip 231. In 
this embodiment, heat spreader structure 32 spans over sec 
ond component 117 for example, to save space. 
[0038] FIG. 12 shoWs an enlarged cross-sectional vieW of a 
packaged semiconductor structure, leadless package, lead 
less packaged device, or package 70 according to a further 
embodiment of the present invention. Package 70 is similar to 
package 10 except that in package 70, attachment structure 
732 acts as a heat spreader, and a conductive plate or disc 731 
couples electrode 21 to attachment structure 732 using attach 
ment layer 34 as described above. In an exemplary embodi 
ment, plate 731 is designed to match the shape or outline of 
electrode 21 to provide an optimiZed heat and electrical cur 
rent spreading capability. Plate 731 can match electrode 21 
Without the need to modify 732 thereby improving manufac 
turability. Optionally, plate 731 is formed on semiconductor 
chip 17 at Wafer level to further improve manufacturability. 
[0039] In the embodiment shoWn in FIG. 12, attachment 
structure 732 has a compliant or accommodating shape simi 
lar to heat spreader 323 shoWn in FIG. 3, Which compensates 
for thickness tolerance variations of the various components. 
In an alternative embodiment, attachment structure 732 has a 
shape similar to attachment structure 31 or 310 (if lead frame 
11 is eliminated). Attachment structure 732 and conductive 
plate 731 comprise materials similar to those described for 
attachment structure 31 and heat spreader 32. Attachment 
structure 732 includes an optional exposed portion 733. The 
length of coupling portion 734 of attachment structure 732 
can be the same as or different than the Width of conductive 
plate 731. 
[0040] FIG. 13 shoWs an enlarged cross-sectional vieW of a 
packaged semiconductor structure, leadless package, lead 
less packaged device, or package 80 according to a still fur 
ther embodiment of the present invention. Package 80 is 
similar to package 10 except that conductive structure 830 has 
an attachment portion or structure 831 and a heat spreader 
portion 832 coupled, integrated, or formed as or from a single 
piece of material. As shoWn in FIG. 13, heat spreader portion 
832 extends aWay from semiconductor chip 17, and is adja 
cent or in proximity to surface 28 of package 80. In an exem 
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plary embodiment, a portion 833 of heat spreader 832 is 
exposed. In an alternative embodiment, heat spreader 832 is 
covered. Preferably, conductive structure 830 has a compliant 
or accommodating shape, Which compensates for thickness 
tolerance variations of the various components. Conductive 
structure 830 comprises materials similar to those described 
for attachment structure 31 or heat spreader 32. In a further 
embodiment, the shape of conductive structure 830 is 
inversed to be similar to the shape of attachment structure 732 
shoWn in FIG. 12. 
[0041] The heat spreaders shoWn herein may have a solid or 
continuous shape or form. FIGS. 14a-d shoW various partial 
top vieWs for alternative shapes, portions or forms for heat 
spreaders 32, 321, 323,423, 723, 732, and 832. These shapes 
provide, among other things, enhanced adhesion betWeen 
encapsulating layer 29 and the heater spreader portion. FIG. 
1411 shows a comb-like or ?nned shape or portion 130a; FIG. 
14b shoWs a shape or checker-board shape 1301) including an 
opening(s) or hole(s) 131; FIG. 140 shows a saW-tooth shape 
or portion 1300; and FIG. 14d shoWs a heat spreader 130d 
having a “c” shaped cut-out portion 135. 
[0042] In summary, there has been described a package 
structure that includes various embodiments of integrated 
attachment/heat spreader devices, Which provide, among 
other things, enhanced thermal dissipation or heat transfer 
characteristics. 

What is claimed is: 
1. A semiconductor package comprising: 
an electronic chip having a major current carrying elec 

trode on a ?rst surface; 
a conductive attachment structure coupled to the major 

current carrying electrode; 
a heat spreader integrated With the conductive attachment 

structure; and 
an encapsulating layer covering a portion of the electronic 

chip, a portion of the conductive attachment structure, 
and at least a portion of the heat spreader. 

2. The package of claim 1 Wherein the heat spreader com 
prises a compliant shape. 

3. The package of claim 2 Wherein the heat spreader com 
prises one of a “u” shape, a coil-like shape, or an elliptical 
shape. 

4. The package of claim 1 Wherein the encapsulating layer 
covers the heat spreader. 

5. The package of claim 1 Wherein the heat spreader com 
prises a conductive mesh. 

6. The package of claim 1 Wherein the heat spreader com 
prises a ribbon bond. 

7. The package of claim 1 Wherein the heat spreader com 
prises a plurality of sphere like shapes. 

8. The package of claim 1 Wherein the conductive contact 
structure and the heat spreader comprise a single piece of 
material. 

9. The package of claim 1 further comprising a lead frame 
having a ?ag portion and a pad portion, Wherein the electronic 
chip is coupled to the ?ag portion, and Wherein the conductive 
attachment structure is further coupled to the pad portion. 

10. The package of claim 1 further comprising a second 
electronic component coupled to the conductive attachment 
structure. 

11. The package of claim 10 Wherein the electronic chip 
comprises a poWer MOSFET, and Wherein the second elec 
tronic component comprises a Schottky diode. 
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12. The package of claim 1 Wherein the heat spreader 
includes a shape that enhances the adhesion of the encapsu 
lating layer to the heat spreader. 

13. The package of claim 1 further comprising a thermally 
conductive and electrically insulating layer formed over the 
package. 

14. The package of claim 1 Wherein the encapsulating layer 
comprises a material having a thermal conductivity greater 
than or equal to about 3.0 Watts/mK. 

15. The package of claim 1 Wherein the heat spreader 
comprises at least one Wire bond. 

16. The package of claim 15 Wherein the Wire bond com 
prises a ball bond heat spreader. 

17. The package of claim 15 Wherein the Wire bond com 
prises a Wedge bond heat spreader. 

18. A leadless semiconductor package having enhanced 
thermal dissipation comprising: 

a lead frame including a terminal portion; 

a semiconductor device having a ?rst electrode on a sur 

face; 
an attachment structure coupled to the ?rst electrode and 

the terminal portion; 
a thermally conductive device coupled to the attachment 

structure; and 
a passivating layer covering at least a portion of the semi 

conductor device, at least a portion of the attachment 
structure, and at least a portion of the thermally conduc 
tive device. 

19. The package of claim 18 Wherein the attachment struc 
ture comprises a clip. 

20. The package of claim 18 Wherein the thermally con 
ductive device comprises a compliant shape. 

21. The package of claim 18 Wherein the thermally con 
ductive device comprises one of a ribbon bond, a Wire bond, 
a clip having a bridge-like shape, a “u” shaped clip, an ellip 
tical shaped clip, a plurality of sphere like shapes, a heat 
spreader having ?n portions, a conductive mesh, or a coil-like 
heat spreader. 

22. The package of claim 18 Wherein one of the attachment 
structure and the thermally conductive device includes a mold 
lock feature. 

23. The package of claim 18 Wherein the thermally con 
ductive device includes one of a comb-like shaped portion, a 
portion having an opening, or a saW-tooth shaped portion. 

24. The package of claim 18 Wherein the passivating layer 
comprises a material having a thermal conductivity greater 
than or equal to about 3.0 Watts/mK. 

25. The package of claim 18 further comprising a second 
semiconductor chip coupled to the attachment structure. 

26. A electronic package comprising: 
a semiconductor die having a major current carrying elec 

trode; 
a conductive structure having an attachment portion 

coupled to the major current carrying electrode, Wherein 
the conductive structure further includes a heat spreader 
portion that extends aWay from the semiconductor chip 
and is adjacent an upper surface of the package; and 

an encapsulating layer covering at least a portion of the 
semiconductor die and at least a portion of the conduc 
tive structure. 



US 2008/0246130 A1 

27. The electronic package of claim 26 Wherein the con 
ductive structure comprises a compliant shape. 

28. The electronic package of claim 26 further comprising 
a conductive plate betWeen the conductive structure and the 
semiconductor die. 

29. The electronic package of claim 26 further comprising 
a lead frame having a ?ag portion and a pad portion, Wherein 
the semiconductor die is coupled to the ?ag portion, and 
Wherein one end of the conductive structure is coupled to the 
pad portion. 
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30. The electronic package of claim 26 Wherein the semi 
conductor die comprises a poWer MOSFET device. 

31. The electronic package of claim 26 Wherein the encap 
sulating layer comprises a material having a thermal conduc 
tivity greater than or equal to about 3.0 Watts/mK. 

32. The electronic package of claim 26 Wherein a portion of 
the heat spreader portion is exposed to enhance thermal 
dissipation. 


